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(54) UQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PURPOSE: To provide the liquid crystal display element which is good in 
the oriented state of liquid crystal molecules, has excellent display 
quality and has reformed surfaces by uniformly dispersing polymer beads 
subjected to surface reforming on substrates. 

CONSTITUTION: Gas cpntg. oxygen is irradiated with the light emitted 
form a argon fluoride laser or the UV rays emitted from a mercury lamp 
to excite oxygen, by which active oxygen is formed. The polymer beads 
2 formed with polar groups on the surfaces by the active oxygen or the 
polymer beads 2 formed by irradiating at least one kind of monomers 
selected from a group consisting of acrylic acid, methacrylic acid and 
the ester thereof with the light emitted from the argon fluoride laser to 
form radicals and coating the surfaces with the polymer generated by 
the reaction of the formed radicals are used as spacers. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the liquid crystal display component which arranges two electrode substrates so that it may 
counter mutually through a spacer, and comes to enclose liquid crystal with this substrate gap Said 
spacer the ultraviolet rays emitted from the light emitted from a fluoridation argon laser, or a mercury 
lamp The liquid crystal display component characterized by being the polymer bead with which the polar 
group oxidized and obtained in the active oxygen generated by irradiating the gas containing oxygen was 
formed in the front face, and surface treatment was carried out. 

[Claim 2] The liquid crystal display component characterized by being the polymer bead with which 
surface treatment of the vapor-phase-polymerization object obtained from a kind of monomer chosen 
from the group which said spacer becomes from an acrylic acid, methacrylic acids, and those ester in 
the liquid crystal display component which arranges two electrode substrates so that it may counter 
mutually through a spacer, and comes to enclose liquid crystal with this substrate gap at least was 
covered and carried out to the front face. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display component using the polymer 

bead with which reforming of the front face was carried out as a spacer. 

[0002] 

[Description of the Prior Art] The polymer bead is used for various fields from before. For example, 
using a plastics bead as a spacer for liquid crystal display components is proposed by JP,62-129819,A. 
[0003] However, these polymer beads have a fault as shown below. 

[0004] ** The front face of a polymer bead has a hydrophobic, strong inclination generally. Therefore, 
water wettability is bad and it is difficult to make a polymer bead suspend underwater in homogeneity. 
[0005] ** The front face of a polymer bead tends to have the electrification nature of minus strongly. 

-2- 



Therefore, the inclination which a polymer bead adheres to other ingredients, or a polymer bead 
comrade condenses is remarkable. 

[0006] Therefore, when using a polymer bead as a spacer for for example, liquid crystal display 
components, homogeneity cannot be made to distribute a polymer bead on the electrode substrate of a 
liquid crystal display component. Thus, since the substrate gap of the liquid crystal display component 
with which the spacer is not distributed by homogeneity is uneven, display quality deteriorates 
remarkably. 

[0007] Since the polymer bead has the above-mentioned problem, to reform the front face is desired. 
For example, the method of processing the front face of a plastic part is proposed by JP,62-242857,A 
by the wet process by drug solutions, such as a peroxide, low-temperature plasma treatment, and 
corona discharge treatment. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in processing the front face of mold goods by wet 
oxidation processing, low-temperature plasma treatment, or corona discharge treatment, there is a 
problem that a treatment effect falls with time. Since it is necessary to perform low-temperature plasma 
treatment under a high vacuum, there is much constraint in respect of an equipment design, and it is not 
suitable for the surface treatment of a bead. 

[0009] The place which this invention solves the above-mentioned conventional problem, and is made 
into the purpose is to offer the liquid crystal display component which was excellent in the display 
quality using the polymer bead with which surface treatment, such as a water wettability improvement 
and mutual condensation prevention, was made as a spacer. 
[0010] 

[Means for Solving the Problem] The liquid crystal display component of this invention the ultraviolet 
rays emitted from the light or the mercury mercury lamp emitted from a fluoridation argon laser The 
polymer bead with which the polar group oxidized and obtained in the active oxygen generated by 
irradiating the gas containing oxygen was formed in the front face, and surface treatment was carried 
out is used as a spacer. Liquid crystal is enclosed by the gap of two arranged electrode substrates, and 
it is formed in it so that it may counter mutually through this spacer, and the above-mentioned purpose 
is attained by that. 

[001 1] Moreover, the polymer bead with which surface treatment of an acrylic acid, a methacrylic acid, 
and the vapor-phase-polymerization object obtained from a kind of monomer chosen from the group 
which consists of those ester at least was covered and carried out to the front face is used for the 
liquid crystal display component of this invention as a spacer. Liquid crystal is enclosed by the gap of 
two arranged electrode substrates, and it is formed in it so that it may counter mutually through this 
spacer, and the above-mentioned purpose is attained by that. 
[0012] Hereafter, this invention is explained to a detail. 

[0013] [Case where the polymer bead by which surface treatment was carried out using the fluoridation 
argon laser is used as a spacer] The above-mentioned fluoridation argon laser is a kind of an excimer 
laser. An excimer means the dimer in the excitation state which two atoms combined at minute spacing, 
and excitation energy becomes very large when one [ at least ] atom is a rare-gas atom. Such an 
excimer has the description which was excellent as a laser medium. That is, it is that the conversion 
efficiency to the light energy of excitation energy is very large, that the ultraviolet laser of high intensity 
is obtained with short wavelength, etc. The wavelength of the excimer laser light by the fluoridation 
argon is 193nm, when irradiating this laser light at the gas containing oxygen gas, as shown in a degree 
type, oxygen is excited, and active oxygen generates it. 
[0014] 

In + 0-2+0-3+0-02->0 and +0++0-+02-4 this invention, these generated active oxygen performs 
reforming of a polymer bead front face. These active oxygen forms a polar group in a polymer bead front 
face by the reaction of a degree type. 
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[00 T 5] 
[Formula 1] 



[0016] Formation of such a polar group can be checked according to the increment in the ratio (O/C) of 
the oxygen atomic pair carbon atom for example, in a photoelectron X-ray spectrum (ESCA), the 
absorption by carbonyl association in an infrared absorption spectrum, or increase of F-potential. 
[0017] Below, the factor which affects formation of such a polar group is described. 
[0018] ** The gas (henceforth a controlled atmosphere) which irradiates the light emitted from the 
fluoridation argon laser will not be limited if it is gas containing oxygen. For example, the mixed gas of 
helium and oxygen and the mixed gas of nitrogen and oxygen are suitable. The concentration of the polar 
group formed in a polymer bead front face becomes high as the oxygen density in a controlled 
atmosphere becomes high. More than 20 capacity % is suitable for the oxygen density in a controlled 
atmosphere. Although the pressure of a controlled atmosphere can be set as arbitration, 0.5 - 2.0 
kg/cm2 is desirable, and especially 1 kg/cm2 order is desirable. 

[0019] ** The quality of the material in which the container (henceforth a reaction container) for 
processing the front face of a polymer bead penetrates laser light, for example, the thing made from 
quartz glass, is used suitably. 

[0020] ** The range of per [ O.lg-lOg ] volume of 100ml is suitable for the ratio of the volume of a 

reaction container, and the amount of polymer beads held in this reaction container 

[0021] ** The flow of the controlled atmosphere in a reaction container may be carried out by the fluid 

type which pours in continuously new gas into a reaction container, and exhausts the waste gas in a 

container, or it may be made to pile up in a reaction container with a batch method. 

[0022] ** In order to process the front face of a polymer bead to homogeneity, in a reaction container, 

it is desirable to equip a bead with the equipment for giving a certain motion. As an example of such 

equipment, there is vibrator, for example. The thing of a method which rotates a part or the whole of the 

thing of a method which vibrates a bead, and a reaction container, the thing of the method which stirs 

an internal polymer bead by motor vibration from the outside, etc. are raised by giving direct vibration 

into a reaction container using this vibrator. 

[0023] ** With the processing time, the O/C ratio by ESCA measurement increases and becomes fixed 
soon. Therefore, although the processing time by the fluoridation argon laser is influenced by the 
magnitude and the configuration of a reaction container, it is usually less than 60 minutes. 
[0024] ** The following relation between the optical reinforcement H of a fluoridation argon laser and 
the oscillation frequency nu is. 

[0025] H=E-nu, however E are the light energies of an oscillation peak. Therefore, if the oscillation 
frequency nu is enlarged, the optical reinforcement H of a fluoridation argon laser will become large, and 
generation of active oxygen will increase. Usually, as for the oscillation frequency nu, it is desirable to 
set up within the limits of 50-300Hz. 

[0026] The mirror for reflecting laser light in a reaction container may be installed. Since the optical 
path length within the reaction container of laser light can be increased by this mirror, the reaction 
effectiveness by laser light can be increased. 

[0027] ** As a polymer bead used, the thing of the following ingredients is used, for example. 
[0028] Polyethylene, polypropylene, the poly methyl pentene, a polyvinyl chloride, 

Polytetrafluoroethylene, polystyrene, polymethylmethacrylate. Polyethylene terephthalate, polybutylene 
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. terephthalate, a polyamide, A line or crosslinked polymers, such as polyimide. polysulfone, polyphenylene 
oxide, and polyacetal; An epoxy resin. Phenol resin, melamine resin, an unsaturated polyester resin, a 
divinylbenzene polymer. Resin which has the network structure of a divinylbenzene-styrene copolymer, 
a divinylbenzene-acrylic ester copolymer, a JIAKURIRU phthalate polymer, a triallyl isocyanurate 
polymer, a benzoguanamine polymer, etc. 

[0029] Among the above-mentioned solid particulates, especially a desirable thing is resin which has the 
network structure of a divinylbenzene polymer, a divinylbenzene-styrene copolymer, a divinylbenzene- 
acrylic ester copolymer, a JIAKURIRU phthalate polymer, etc. 

[0030] How to manufacture the polymer bead with which the fluoridation argon laser was used for below, 
and reforming of the front face was carried out to it is further explained to a detail. 

[0031] This approach can be performed using the laser processor shown in drawing 1 . This equipment is 
equipped with the reaction container 1 fixed in the band 5 on vibrator 4, and the chemical cylinder 6 
connected to the reaction container 1 through the flow meter 7. It is constituted so that the polymer 
bead 2 may be held in the reaction container 1 and a controlled atmosphere 3 may be suitably supplied 
in the reaction container 1 from a chemical cylinder 6. The exhaust port 8 which can discharge exhaust 
gas suitably is established in the upper part of the reaction container 1. A fluoridation argon laser is 
arranged and laser light is irradiated towards the reaction container 1 by the side of the reaction 
container 1 from this fluoridation argon laser. 

[0032] If the light from a fluoridation argon laser is irradiated at this reaction container 1 , holding the 
polymer bead 2 in the reaction container 1, and supplying a controlled atmosphere 3 in the reaction 
container 1 from a chemical cylinder 6, as described above, the oxygen in the controlled atmosphere 3 in 
the reaction container 1 will excite, and active oxygen will be generated. And as mentioned above, when 
this active oxygen oxidizes the front face of the polymer bead 2, a polar group is formed in the front 
face of the polymer bead 2. 

[0033] The trouble in the conventional technique can be solved as follows by the above-mentioned 
approach. 

[0034] Since polar groups, such as a stable carbonyl group, a carboxyl group, and a hydroxyl group, 
are chemically formed in a bead front face, it is hardly seen that a treatment effect falls with time. And 
these polar groups are introduced into a polymer bead front face by high concentration. 
[0035] ** It is possible to perform processing of the polymer bead by the fluoridation argon laser under 
atmospheric pressure, for example, the conditions of the high vacuum in low-temperature plasma 
treatment are unnecessary. Therefore, the design of a processing facility of a industrial scale is easy, 
and it is suitable for especially processing of a polymer bead. 

[0036] In addition, although it was made to excite the oxygen in the controlled atmosphere in a reaction 
container by irradiating the light from a fluoridation argon laser in a reaction container by the above- 
mentioned approach where it held the polymer bead in the reaction container and a controlled 
atmosphere is supplied in a reaction container The controlled atmosphere it was [ controlled 
atmosphere ] full of the container other than a reaction container is made to generate active oxygen by 
irradiating laser light, and you may make it introduce this active oxygen into the reaction container with 
which the polymer bead was held. 

[0037] [Case where the polymer bead by which surface treatment was carried out using the mercury 
lamp is used as a spacer] When irradiating the ultraviolet rays emitted from a mercury lamp at a polymer 
bead, reforming of the polymer bead front face is carried out as follows. 
[0038] It is two, 1 85nm and 254nm, to be concerned with generation of active oxygen among 
3|c3|e:)|c3|c:ica|ca|c9|ca|ca|c3|c3K:ica|e of a mercury lamp. Optical reinforcement has a 254nm very strong thing, and the 
optical reinforcement of 1 85nm ************** is about [ of the optical reinforcement of 254nm 
************** ] 1/100. Although it has contributed to generation of direct active oxygen since 185nm 
light has oxygen absorptivity, it is thought that 254nm light has contributed to generation of active 
oxygen by two photon absorption. 
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[0039] Active oxygen is generated by exciting oxygen like the case where the above-mentioned 
fluoridation argon laser is used, and reforming of a polymer bead front face is performed by these active 
oxygen. Formation of the polar group on the front face of a bead can be checked like the case of the 
above-mentioned fluoridation argon laser according to the absorption by the increment in the ratio 
(0/C) of the oxygen atomic pair carbon atom in a photoelectron X-ray spectrum (ESCA), and carbonyl 
association in an infrared absorption spectrum, or increase of F-potential. Below, the factor which 
affects formation of such a polar group is described. 

[0040] As a controlled atmosphere which irradiates the ultraviolet rays by the mercury lamp, like the 
case of a fluoridation argon laser, as long as it is gas containing oxygen, you may be anything. For 
example, the mixed gas of helium and oxygen and the mixed gas of nitrogen and oxygen are suitable. The 
concentration of the polar group formed in a polymer bead front face becomes high as the oxygen 
density in a controlled atmosphere becomes high. More than 20 capacity % is suitable for the oxygen 
density in a controlled atmosphere. Although the pressure of a controlled atmosphere can be set as 
arbitration, 0.5 - 2.0 kg/cm2 is desirable, and especially 1 kg/cm2 order is desirable. 
[0041] ** The quality of the material in which a reaction container penetrates laser light, for example, 
the thing made from quartz glass, is used. 

[0042] ** Per volume of 100ml and the range of O.lg-lOg are suitable for the volume of a reaction 
container, and the ratio of the amount of polymer beads. 

[0043] ** The flow of the controlled atmosphere in a reaction container may be carried out by the fluid 
type which pours in continuously new gas into a reaction container, and exhausts the waste gas in a 
container, or it may be made to pile up in a reaction container with a batch method. 

[0044] ** In order to process the front face of a polymer bead to homogeneity, a reaction container may 
be equipped with the rocking equipment of a bead like the above. 

[0045] ** The concentration of the polar group of a polymer bead front face becomes high as the 
irradiation time of ultraviolet rays becomes long. Usually, the range of 30 minutes - 30 hours is suitable. 
[0046] ** The thing of each above-mentioned ingredient is raised as a polymer bead used. The resin 
which has the network structure of a divinylbenzene polymer, a divinylbenzene-styrene copolymer, a 
divinylbenzene-acrylic ester copolymer, a JIAKURIRU phthalate polymer, etc. especially is desirable. 
[0047] How to manufacture the polymer bead with which the mercury lamp was used for below and 
reforming of the front face was carried out to it is further explained to a detail. 

[0048] This approach can be performed using the ultraviolet-rays processor shown in drawing 2 . This 
equipment is equipped with the reaction container 11 fixed in the band 15 on vibrator 14, and the 
chemical cylinder 16 connected to the reaction container 1 1 through the three-way cock 17. It is 
constituted so that the polymer bead 2 may be held in the reaction container 1 1 and a controlled 
atmosphere 13 may be suitably supplied from a chemical cylinder 16. The mercury lamp 18 which may 
irradiate ultraviolet rays is formed in the upper part of the reaction container 1 1. 

[0049] If the ultraviolet rays from a mercury lamp 18 are irradiated at this reaction container 11, holding 
the polymer bead 2 in the reaction container 1 1, and supplying a controlled atmosphere 13 in the 
reaction container 1 1 from a chemical cylinder 16, as described above, the oxygen in the controlled 
atmosphere 13 in the reaction container 11 will excite, and active oxygen will generate. And a polar 
group is formed in polymer bead 2 front face when this active oxygen oxidizes the front face of the 
polymer bead 2. 

[0050] The trouble in the conventional technique can be solved as follows by the above-mentioned 
approach. 

[0051] ** Since a stable carbonyl group is mainly chemically formed in a bead front face, it is hardly 
seen that a treatment effect falls with time. And the above-mentioned polar group is introduced into a 
polymer bead front face by high concentration. 

[0052] ** It is possible to perform processing of the polymer bead front face by mercury lamp ultraviolet 
rays under atmospheric pressure, for example, the conditions of the high vacuum in low-temperature 



-6- 



plasma treatment are unnecessary. Therefore, the design of a processing facility of a industrial scale is 
easy, and it is suitable for especially processing of a polymer bead. 

[0053] In addition, although it was made to excite the oxygen in the controlled atmosphere in a reaction 
container by irradiating the ultraviolet rays from a mercury lamp in a reaction container by the above- 
mentioned approach where it held the polymer bead in the reaction container and a controlled 
atmosphere is supplied in a reaction container The controlled atmosphere it was [ controlled 
atmosphere ] full of the container other than a reaction container is made to generate active oxygen by 
irradiating ultraviolet rays, and you may make it introduce this active oxygen into the reaction container 
with which the polymer bead was held. 

[0054] When irradiating the gas containing an acrylic acid, as a fluoridation argon laser light case 
[ light ] ] mentioned above using the polymer bead by which surface treatment was carried out with 
vapor-phase-polymerization objects, such as [acrylic acid, as a spacer is shown in a degree type, it is 
thought that the following reactions without a sensitizer progress. 
[0055] 
[Formula 2] 



[0056] However, in an upper type, the (A) type is initiation reaction and the (B) type and the (C) type 
are polymerization reactions. 

[0057] To coincidence, a radical generates on the front face of a polymer bead by the exposure of 
fluoridation argon laser light. The radical, the above-mentioned acrylic-acid radical, or polymer radical on 
this front face of a bead recombines, and a graft is formed in a polymer bead front face. 
[0058] Advance of covering of the polymer bead by the above-mentioned vapor-phase-polymerization 
object can be checked by the increment in the ratio (0/C) of the oxygen atomic pair carbon atom for 
example, in a photoelectron X-ray spectrum (ESCA), increase of the COO peak near [ in a Cis peak ] 
290eV. or the increment in 1 700cm-1 (absorption by carbonyl association) peak and the change of F- 
potential in an infrared absorption spectrum. 

[0059] Below, the factor which affects covering formation of the polymer bead by the vapor-phase- 
polymerization object is described. 

[0060] ** As a monomer used for a vapor phase polymerization, an acrylic acid, methyl acrylate, ethyl 
acrylate, butyl acrylate, 2-hydroxyethyl acrylate. a methacrylic acid, methyl methacrylate. ethyl 
methacrylate. 2-hydroxyethyl methacrylate, etc. are raised. Among these, an acrylic acid and especially 
a methacrylic acid are suitable. Although the above-mentioned monomer may be evaporated in the state 
of reduced pressure and may be drawn in a reaction container, it is usually introduced into a reaction 
container with carrier gas, such as gaseous helium and nitrogen gas. Although gas pressure can be 
chosen as arbitration, 0.5 - 2.0 kg/cm2 is desirable, and especially 1 kg/cm2 order is desirable. 
[0061] ** The flow of the gas in the container (henceforth a reaction container) for processing the front 
face of a polymer bead may be carried out by the fluid type which pours in continuously new gas into a 
reaction container, and exhausts the waste gas in a container, or it may be made to pile up in a reaction 
container with a batch method. Especially, the former is desirable. 

[0062] ** The quality of the material in which a reaction container penetrates laser light, for example. 



. the thing made from quartz glass, is used suitably. 

[0063] ** The range of per [ 0.1g-10g ] volume of lOOmI is suitable for the ratio of the volume of a 
reaction container, and the amount of polymer beads held in this reaction container. 
[0064] ** In order to process the front face of a polymer bead to homogeneity, in a reaction container, 
it is desirable to equip a bead with the equipment for giving a certain motion. As an example of such 
equipment, there is vibrator, for example. The thing of a method which rotates a part or the whole of the 
thing of a method which vibrates a bead, and a reaction container, the thing of the method which stirs 
an internal polymer bead by motor vibration from the outside, etc. are raised by giving direct vibration 
into a reaction container using this vibrator. 

[0065] ** When an acrylic acid is used as a monomer, F-potential rises with polymerization time amount. 
As polymerization time amount, it is desirable to usually carry out in 5 or less hours 10 minutes or more. 
[0066] ** The following relation between the optical reinforcement H of a fluoridation argon laser and 
the oscillation frequency nu is. 

[0067] H=E-nu, however E are the light energies of an oscillation peak. Therefore, if the oscillation 
frequency nu is enlarged, the optical reinforcement H of a fluoridation argon laser will become large, and 
covering of the polymer bead front face by photopolymerization will also be promoted. 
[0068] Usually, as for the oscillation frequency nu. it is desirable to set up within the limits of 50~300Hz. 
[0069] ** The mirror for reflecting laser light in a reaction container may be installed. Since the optical 
path length within the reaction container of laser light can be increased by this mirror, the reaction 
effectiveness by laser light can be increased. 

[0070] ** As a polymer bead used, the thing of the following ingredients is used, for example. 
[0071] Polyethylene, polypropylene, the poly methyl pentene. a polyvinyl chloride, 

Polytetrafluoroethylene, polystyrene, polymethylmethacrylate. Polyethylene terephthalate, polybutylene 
terephthalate. a polyamide. A line or crosslinked polymers, such as polyimide, polysulfone. polyphenylene 
oxide, and polyacetal; An epoxy resin. Phenol resin, melamine resin, an unsaturated polyester resin, a 
divinylbenzene polymer. Resin which has the network structure of a divinylbenzene-styrene copolymer, 
a divinylbenzene-acrylic ester copolymer, a JIAKURIRU phthalate polymer, a triallyl isocyanurate 
polymer, a benzoguanamine polymer, etc. 

[0072] Among the above-mentioned solid particulates, especially a desirable thing is resin which has the 
network structure of a divinylbenzene polymer, a divinylbenzene-styrene copolymer, a divinylbenzene- 
acrylic ester copolymer, a JIAKURIRU phthalate polymer, etc. 

[0073] How to manufacture the polymer bead with which the fluoridation argon laser was used for below, 
and reforming of the front face was carried out to it is further explained to a detail. 
[0074] This approach can be performed using the vapor-phase-polymerization processor shown in 
drawing 3 . This equipment is equipped with the reaction container 1 fixed in the band 5 on vibrator 4, 
the chemical cylinder 6 which supplies carrier gas in the reaction container 1, the flowmeter 7. the 
container 9 with which the monomer was held, and the water bath 10 for adjusting the temperature of 
this container 9. The polymer bead 2 is held in the reaction container 1. The carrier gas in a chemical 
cylinder 6 is constituted so that it may be suitably supplied [ be / it / under / monomer container 9 / 
passing ] into the reaction container 1 with the steam of a monomer. The exhaust port 8 which can 
discharge exhaust gas suitably is established in the upper part of the reaction container 1 . A fluoridation 
argon laser is arranged and laser light (193nm) is irradiated towards the reaction container 1 by the side 
of the reaction container 1 from this fluoridation argon laser. 

[0075] As described above, the polymer bead 2 is held in the reaction container 1, if the laser light from 
a fluoridation argon laser is irradiated in the reaction container 1 , supplying the steam of a monomer in 
the reaction container 1 by letting carrier gas pass in the monomer container 9 from a chemical cylinder 
6, the monomer in the reaction container 1 will excite and a radical will be generated. And the generated 
polymerization object covers the front face of the polymer bead 2 by carrying out a polymerization, as 
this radical described above. 
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. ,[0076] By the above-mentioned surface treatment approach, the trouble in the conventional technique 
can be solved as follows. 

[0077] ** In order for the vapor-phase-polymerization object of a monomer to carry out graft 
association firmly on a bead front face and to cover a bead front face, it is hardly seen that a treatment 
effect falls with time. And a polymer bead front face can be made to cover these polymerization objects 
with high concentration. 

Since processing of the bead by the vapor phase polymerization using a fluoridation argon laser can 
be performed without using a sensitizer, the high processing article of purity is obtained as compared 
with other photopolymerization processings. 

[0078] ** It is possible to perform processing of the polymer bead by the fluoridation argon laser under 
atmospheric pressure, for example, the conditions of the high vacuum in low-temperature plasma 
polymerization are unnecessary. Therefore, the design of a processing facility of a industrial scale is 
easy, and it is suitable for especially processing of a polymer bead. 

[0079] In addition, although it was made to excite the oxygen in the gas in a reaction container by 
irradiating the light from a fluoridation argon laser in a reaction container by the above-mentioned 
approach where it held the polymer bead in the reaction container and a gas is supplied in a reaction 
container Active oxygen is generated and you may make it introduce this active oxygen into the 
reaction container with which the polymer bead was held by irradiating laser light at the gas it was 
[ gas ] full of the container other than a reaction container. 
[0080] 

[Function] Since a polar group is formed in the front face or the vapor-phase-polymerization object of a 
monomer is covered with firm graft association, the polymer bead which constitutes the liquid crystal 
display component of this invention is excellent in simple grain child dispersibility. Consequently, this 
polymer bead is distributed by homogeneity on the substrate. 
[0081] 

[Example] This invention is explained based on an example below. 

[0082] By classifying, after carrying out the suspension polymerization of the example 1 divinylbenzene, 
it is the number average particle diameter of 10.0 micrometers. Standard deviation of 0.32 micrometers 
The polymer bead was created. It put into the laser processor which shows this polymer bead 1 0g to 
drawing 1 , the gas which consists of oxygen 50 capacity % and HERIRUMU 50 capacity % as a controlled 
atmosphere in equipment was enclosed, and the light from a fluoridation argon laser was irradiated for 
60 minutes on light energy on-the-strength 40microJ and conditions with a frequency of 100Hz. In the 
meantime, a polymer bead is continuously vibrated by vibrator and processing was made to be carried 
out to homogeneity to all beads. 

[0083] Thus, in order to investigate the degree of reforming on the processed front face of a bead, 
measurement of an O/C ratio called for from X linear-light electron spectrum (ESCA) and measurement 
of F-potential were performed. Consequently, as shown in Table 1, it turned out that a polymer bead 
front face oxidizes and the polarity on the front face of a bead is increasing. Moreover, this polymer 
bead 0.05g was supplied to 100ml of water, and as a result of investigating the water wettability at the 
time of applying a supersonic wave for 10 minutes, as shown in Table 1. good water wettability was 
shown. 

[0084] Next, in order to use this polymer bead as a spacer for liquid crystal display components, the 
simple grain child dispersibility in dry type spraying was investigated using dry type spraying equipment 
as shown in drawing 4 . The dry type spraying equipment shown in drawing 4 has the sealing box 21 
which arranges substrate glass 20 at the pars basilaris ossis occipitalis, and equipment 22 which 
sprinkles a bead in this box 21. The spraying equipment 22 of a bead is equipped with the mixing 
chamber 26 for mixing the measuring feeder 24 driven by the motor 23, the hopper 25 which supplies a 
bead in this measuring feeder 24, the bead sent out from the measuring feeder 24, and pressurization 
gas, and the nozzle 27. 
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[0085] Using the above-mentioned equipment, it sprinkled so that an average of 120 spraying 
consistencies /of a bead might be set to 2 from a nozzle 27 mm on a glass substrate 20 (area: 450cm2). 
Consequently, as shown in Table 1, the number of five or more aggregates was not seen at all, but the 
number of three or more piece less than five aggregates is two per two 63mm, and showed the 
outstanding simple grain child dispersibility. 

[0086] The liquid crystal display component was created by the following approaches using the above- 
mentioned polymer bead. 0.7mm in thickness After forming the transparence electric conduction film of 
an indium oxide-tin-oxide system with a thickness of about 500A by the low-temperature sputtering 
method on a glass plate, the predetermined electrode pattern was formed with photolithography. 
Subsequently, it calcinated, after applying an orientation agent on this, and the orientation control film 
was formed, and orientation processing was performed. Next, this thing was judged in the 5cmx1 2.5cm 
dimension, and the glass substrate for liquid crystal display components was obtained. 
[0087] After having arranged this glass substrate horizontally, the polymer bead was sprinkled by the 
above-mentioned approach. After piling up one more another glass substrate on the above-mentioned 
glass substrate with which the polymer bead was sprinkled, it added so that the whole glass substrate 
might cost cm in the load of 2 1kg a pile /with a press machine at homogeneity. It is this thing to 
coincidence. It heated for 20 minutes at 1 60 degrees C. and the surrounding epoxy adhesive was 
stiffened. 

[0088] Thus, after attracting the interior of the created liquid crystal display component and considering 
as a vacuum, liquid crystal was poured in inside from the porous space section prepared in a part of 
circumference seal section. Thus, as a result of measuring the gap between the vertical substrates of 
the created liquid crystal display component with a liquid crystal cell gap measuring device (ORG 
Manufacturing TFM-1 20AFT mold), a gap value is 9.98**0.03 micrometers. It was the range. 
[0089] The polarization sheet was stuck so that the reflected light of the light which applied the 
polarization sheet to both sides of the upper and lower sides of this liquid crystal display component, 
and was applied to this liquid crystal display component might present yellowish green. At this time, 
color nonuniformity was not accepted in this yellow-green background color at all. Thus, as a result of 
connecting a power source to the created liquid crystal display component and switching it on, good 
display quality was acquired. 

[0090] As a controlled atmosphere in an example 2 laser processor, others processed the polymer bead 
completely like the example 1 except for having performed reforming processing on the front face of a 
bead for oxygen gas with the sink by the rate of flow lOOml/m. The O/C ratio and F-potential of a 
polymer bead which were obtained are shown in Table 1. Moreover, as shown in Table 1, the water 
wettability of a bead was also good. Simple grain child dispersibility is good as shown in Table 1, and the 
display quality of the obtained liquid crystal display component as well as an example 1 was extremely 
excellent. 

[0091] Number average particle diameter of 10.2 micrometers obtained by classifying after carrying out 
the suspension polymerization of the constituent which consists of 60 % of the weight of styrene, and 
40 % of the weight of divinylbenzenes as an example 3 polymer bead Standard deviation of 0.35 
micrometers The polymer bead was processed completely like the example 1 except having used the 
polymer bead. 

[0092] The O/C ratio and F-potential of a polymer bead which were obtained are shown in Table 1. 
Moreover, water wettability was also good as shown in Table 1. As simple grain child dispersibility is 
shown in Table 1, it is good, and the display quality of the liquid crystal display component obtained like 
the example 1 was extremely excellent. In addition, the eel gap of this liquid crystal display component is 
9.90**0.03 micrometers. It was the range. 

[0093] By classifying, after carrying out the suspension polymerization of the example 4 divinylbenzene, 
it is the number average particle diameter of 10.0 micrometers. Standard deviation of 0.32 micrometers 
The polymer bead was created. It put into the ultraviolet-rays processor which shows this polymer bead 
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lOg* to drawing 2 , the gas which consists of oxygen 50 capacity % and helium 50 capacity % as a 
controlled atmosphere in equipment was enclosed, and the ultraviolet rays by the mercury lamp of 2 
were irradiated the light energy reinforcement of 5microwatts/cm for 9 hours. In the meantime, a 
polymer bead is continuously vibrated by vibrator and processing was made to be carried out to 
homogeneity to all beads. In addition, ************** of the used mercury lamp is as being shown in 
drawing 5 , and active oxygen generates it by absorption of the wavelength of both (185nm and 254nm). 
[0094] Thus, in order to investigate the degree of reforming of the obtained polymer bead front face, 
measurement of an 0/C ratio and measurement of F-potential were performed like the example 1. 
Consequently, as shown in Table 1, it turned out that the front face of a polymer bead oxidizes and the 
polarity is increasing. Moreover, this polymer bead 0.05g was supplied to 100ml of water, and as a result 
of investigating the water wettability at the time of applying a supersonic wave for 10 minutes, as shown 
in Table 1, good water wettability was shown. Simple grain child dispersibility is good as shown in Table 1. 
and the display quality of the obtained liquid crystal display component as well as an example 1 was 
extremely excellent. In addition, the eel gap of this liquid crystal display component is 9.90**0.03 
micrometers. It was the range. 

[0095] As a controlled atmosphere in an example 5 ultraviolet-rays processor, others processed the 
polymer bead completely like the example 4 except for having processed oxygen gas with the sink by 
the rate of flow 1 0Oml/m. The O/C ratio of the obtained polymer bead and F-potential are shown in 
Table 1. Simple grain child dispersibility is good as shown in Table 1, and the display quality of the 
obtained liquid crystal display component as well as an example 1 was extremely excellent. In addition, 
the eel gap of this liquid crystal display component is 9.93**0.03 micrometers. It was the range. 
[0096] Number average particle diameter of 10.2 micrometers obtained by classifying after carrying out 
the suspension polymerization of the constituent which consists of 60 % of the weight of styrene, and 
40 % of the weight of divinylbenzenes as an example 6 polymer bead Standard deviation of 0.35 
micrometers The polymer bead was processed like the example 4 except having used the polymer bead. 
The O/C ratio of the obtained polymer bead and F-potential are shown in Table 1. Simple grain child 
dispersibility is good as shown in Table 1, and the display quality of the obtained liquid crystal display 
component as well as an example 1 was extremely excellent. In addition, the eel gap of this liquid crystal 
display component is 9.95**0.03 micrometers. It was the range. 

[0097] By classifying, after carrying out the suspension polymerization of the example 7 divinylbenzene. 
the polymer bead with a number average particle diameter [ of 10.0 micrometers ] and a standard 
deviation of 0.32 micrometers was created. It puts into the vapor-phase-polymerization processor which 
shows this polymer bead lOg to drawing 3 . and is gaseous helium 100 ml/min By carrying out bubbling 
of a sink and the acrylic acid by the rate of flow, the acrylic-acid steam was introduced in the reaction 
container, and the light from a fluoridation argon laser was irradiated for 30 minutes on light energy on- 
the-strength 40microJ and conditions with a frequency of 100Hz. In the meantime, a polymer bead is 
continuously vibrated by vibrator and processing was made to be carried out to homogeneity to all 
beads. 

[0098] Thus, the O/C ratio and F-potential by ESCA of the obtained polymer bead are shown in Table 1 . 
Consequently, as shown in Table 1 . it turned out that a polymer bead front face oxidizes and the polarity 
on the front face of a bead is increasing. Moreover, this polymer bead 0.05g was supplied to 100ml of 
water, and as a result of investigating the water wettability at the time of applying a supersonic wave for 
10 minutes, as shown in Table 1, good water wettability was shown. Simple grain child dispersibility is 
good as shown in Table 1, and the display quality of the obtained liquid crystal display component as well 
as an example 1 was extremely excellent. In addition, the eel gap of this liquid crystal display component 
is 9.98**0.03 micrometers. It was the range. 

[0099] The polymer bead was processed completely like the example 7 except having used the 
methacrylic acid as example 8 monomer. Thus, the O/C ratio and F-potential by ESCA of the obtained 
polymer bead were measured. The result is shown in Table 1. 
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[0100] Moreover. FT-IR The peak of a carboxyl group was also accepted with the spectrum. The 
electric resistance value of the filtrate of the underwater dispersion liquid of this polymer bead was not 
different from before distribution, and it was checked that the graft of the covering polymer is carried 
out on the polymer bead front face. 

[0101] next, the obtained polymer bead — a liquid crystal display — in order to use it as gap material of 
the body and its function, the simple grain child dispersibility was measured like the example 1. Simple 
grain child dispersibility is good as shown in Table 1. and the display quality of the obtained liquid crystal 
display component as well as an example 1 was extremely excellent. In addition, the range of the eel gap 
of this liquid crystal display component was 9.98**0.03 micrometers. 

[0102] Number average particle diameter of 10.2 micrometers obtained by classifying after carrying out 
the suspension polymerization of the constituent which consists of 60 % of the weight of styrene, and 
40 % of the weight of divinylbenzenes as an example 9 polymer bead Standard deviation of 0.35 
micrometers The polymer bead was processed completely like the example 8 except having used the 
polymer bead. 

[0103] The 0/C ratio and F-potential of a polymer bead which were obtained are shown in Table 1. 
Moreover, FT~IR The peak of a carboxyl group was also accepted with the spectrum. Moreover, the 
electric resistance value of the filtrate of the underwater dispersion liquid of this polymer bead was not 
different from before distribution, and it was checked that the graft of the covering polymer is carried 
out on the polymer bead front face. 

[0104] next, the obtained polymer bead — a liquid crystal display — in order to use it as gap material of 
the body and its function, the simple grain child dispersibility was measured like the example 1. Simple 
grain child dispersibility is good as shown in Table 1, and the display quality of the obtained liquid crystal 
display component as well as an example 1 was extremely excellent. In addition, the range of the eel gap 
of this liquid crystal display component was 9.85**0.03 micrometers. 

[0105] It is the number average particle diameter of 10.0 micrometers by classifying, after carrying out 
the suspension polymerization of the example of comparison 1 divinylbenzene. Standard deviation of 
0.32 micrometers The polymer bead was created. The O/C ratio and F-potential by ESCA of this 
polymer bead were as being shown in Table 1. Moreover, water wettability was very poor as shown in 
Table 1 . Moreover, simple grain child dispersibility was poor as shown in Table 1 , color nonuniformity was 
accepted at the time of lighting, and, as for the liquid crystal display component obtained like the 
example 1, display quality was poor. In addition, the eel gap of this liquid crystal display component is 
9.95**0.12 micrometers. It was the range'. 
[0106] 
[Table 1] 
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. [0107] 

[Effect of the Invention] Since the polymer bead with which surface treatment of the liquid crystal 
display component of this invention was carried out is distributed by homogeneity on a substrate, the 
gap value in a liquid crystal display component becomes uniform over the whole and the orientation 
condition of a liquid crystal molecule becomes normal, display quality becomes what was extremely 
excellent. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing an example of the laser processor used in case the 
polymer bead which constitutes the liquid crystal display component of this invention is manufactured. 
[Drawing 2] It is the explanatory view showing an example of the ultraviolet-rays processor used in case 
the polymer bead which constitutes the liquid crystal display component of this invention is 
manufactured. 

[Drawing 3] It is the explanatory view showing an example of the vapor-phase-polymerization processor 
used in case the polymer bead which constitutes the liquid crystal display component of this invention is 
manufactured. 

[Drawing 4] It is the schematic diagram of the dry type spraying equipment for measuring the simple 
grain child dispersibility of the polymer bead which constitutes the liquid crystal display component of 
this invention. 

[Drawing 5] It is ************** of a mercury lamp. 
[Description of Notations] 
111 Reaction container 

2 Polymer Bead 

3 1 3 Controlled atmosphere 

4 1 4 Vibrator 

5 15 Band 

6 1 6 Chemical cylinder 

7 Flowmeter 

8 Exhaust Port 

9 Monomer Container 

10 Water Bath 

1 7 Three-way Cock 

18 Mercury Lamp 
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COOH CO OH COOH 



(B) 



• C Hz- C H - + • C Ha- C H • 
COOH COO 

[0 0 5 6] fiL. ±S;lC*3liT, (A) ^\tmmKm 
T&O, (B) iCRtX (C) iCtifi^SJiST^-S, 

[0 0 5 7] iBiBtic. m\:7)Vdiyi'—^-^<r)mmz 
^y)Tfs\)'^- h*-x©«Bic y i^ti)vti^^}^-t^o z. <D 

t*-X«ffi<D 5 ;U t ±iB7 i7 ij )Vm. vi^tDU^tz it so 

yy h^^jgfiK^n^. 

[0 0 5 8] ±tecDmffi*^'^lCj;'53}^'J-7-t'-X(D 

*ss«iifT«, mz.\t. ^m^xf$ix^^ h)\^ (EscA) 

{C*5tt^^SglSi^^^^lg^©it (O/C) CDltiJP, c 
i s tf-i7tc*5lt-5 2 9 0eV#jfiCDCOOt°-i7CDJi 

±. $>^t^^itmnf^W7.^i/ h;KC*lt-5 1 7 0 0 c 
m-1 (:h)l^^=.}l^-^iZ^^^m hr-i!7 0liJ!jn^if- 

[0 0 5 9] &.r\z. mtsm^titCcfc^^uv-tf-x « 
[0 0 6 0] ®^ffla^tcttffl$n-5^y v-tLT 

A;<;x^^fg;i?X;S:<!:CD+i''J7;«JX<>:*lcS^S^SH so 



-*-.(C H - C H)n-- 
H COOH 



<C) 



mx^n^. :»xmi^Mizmnx^^i)\ o. 5~ 

2. 0Kg/cB2d«iifib<, #{ciKg/cin2j(t^*tJif^L 

[0 0 6 1] ®^>j-7—}z—X(Dm.M^mm-r^rztb(D 
[0 0 6 2] (DRjC^ggfi. ]y-^-^'&m'M-r?>u 

[0 0 6 3] @S*&^g§«§ai:COS*e^S§l*ItCiR^ 
$n-53}?'JV-t'-X«i:<Dlt*«. $«1 0 OmlSO 

0. ig~ 1 og(Dmmmjm-c$>^. 

[0 0 6 4] ®:j^U V-k*-X®«B^±^-tC^!JiaT-g> 

Tzi^iz, K^^^mizit\i-x\zPimf)^<omt^^Pi^rz 

mtvxit, m7Litn^-:fv-^-f>^%^. z<nn'i-:f 
v-^---^m^^xu.m.^^n\zmMmm^H-7^^z.t.iz 

^■DX\i-X^mM\^^^-)j^<r>^(r>. SJC^ggco— SB 
-JgWlC J: D F^g|5(75i}? U t*-X®lt^€:fT5;^^« 
[0 0 6 5] ©Ti^'J-'UiS^^/v-tLTffl^iit^ 
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<hLT«. ffl^l 0^i-ei±5ll^M£AT<D|iBiSTfT'5O*^ 

[0 0 6 6] mM'cyiv-dyv-^-iDimmih^WL 

[0 0 6 7 ] H = E • V 

[0 0 6 8] SSfiJliS^ v«50~300 Hz© 

[0 0 6 9] (DKjfe^igrttl'— tf-7t§rRW$-ti-^fe 
= 7-<£iSeLTt)J:l^. CCDS ^ — tCJcoTI/— 

-So 

[0 0 7 0] ®^ffl$n^4^U-7-b*-X<i:LT«, m 
[0 0 7 1] 3j?UX5^W>, Jl?'jyPtfk>, 3}?U^^ 

X^^>7^l/7:$'l/- h, it^^i-Zf^^Xyy^-Vy^V- 

ISiS^i'^^ : x#=^-vmii, 7xy-;i^Wi. 

Bi, ^gSfD:^^'JxXT-;m)!i. >'t*z:;i/'^>if>a^ 

>-tf>-7i^u;i/^xx7^;i/*a^^^. v'T^u;!/^^ 

[0 0 7 2] ±feH^iK[^©-5-6T> 
V >^^a^<*:, V t'x;P'< >-tr > - 7 )Vm:s^7.y-)V 

[0 0 7 3] \:xv\z. ^i\:7)\^=iy\y-if-^m^^r^ 
[0 0 7 4] :i<Dijmii. m3\z^tm.mm-^mmmm. 

§11 |^tC+^ UT^?XS:#ti^-r-5:«/X#>'<6 SSI: 

iaS5:PSi-r'5fc:J6©'^^-^-/N'X 1 0 <i:> S:iix.T 
Li's. jKJC^SI 1 rtlC«3j?'J V-k*-X2 *^*iR^$nT 
t^S. :WXJt^>'^6i^®4^^'J7:<?x«^>'v-^§|9 



(6) 

n< C0^{t;7;i/rf>lx— tf-;^)^^l/— tf-3t (19 3 
ni) *Wc;§^i (::(^itTMWSn-5J;5lc;icoTU 

[0 0 7 5] ±feLfcJ;3lC, SJi&^lgll^tC^UT- 
h*-X2^iR^L, i}7,^^y^6f)^i^=^^'J7-»7.^^ 

y-T -^§g 9 ffiT t (c J; 0 ^ / v - co^m ^ R 
^ill|*3tC«t!^L;^j:*^e., »^b7;Prf>k— tf-*i^® 

u— tf-7t?£Sfc:;§§§if^i'{i«-r^i, sjiS§§§m 
10 <D^'ytim^±mvrz^oiizm'^t^z.ti,z^<o. ^is, 

Vtzm^^m^^- U -7- H-X 2 ©«Bd SrKat- -5 CDT* 

So 

[0 0 7 6] ±fELfc«ffieScM;^ffitCj:-:)T. ^MiMm 

\z^i-f^mm,^m:xT<D^o\zmi^T^^, 

[0 0 7 7] ®if-X*Hir^:y v-w^ffla-&!^*t« 
20 (2)#{b7;i'3f>k-if-$rffliifc^iia^{cj;^h'-x 

[0 0 7 8] (S)*{b7;i/rf>U— tf-{cj;5#'jv-hf 

it, i&mz^y x^m'^mm\zinf^mm^<D^mt^m 
Tso. <^\z^^')-^-\i-X(Dmm\zmvxt^^^o 

[0 0 7 9] ±te*feT«. SfS^SffF^tCTjtiJ V 

-h*-X^iR^Ld^oRi6§^f^(ca^*^tt«Sb/i4^ffi 
30 Km^m\Hizmt7 JVzIyU-lf—A-^ioCDyt^mM 

•t^z.t\z^K), KfB^^Pi<D^i^^(7:)mm^mB-$it 
-5 J; p Lfc/&^\ R!S-^i^t\twi<Dn^iz^mLrcm.i^ 
\z u-^-yt^mm-r^ zt\z^D tsitmm^m^-^ 

it, i:©gttil5gSr3j?Uv-t*-X*^iR^$n}feg*B§ 

mizmx-r^j^oizvxh^iK 

[0 0 8 0] 

iiCTp ij ^- t*-X«»1S±fci^-tc^i-tll:gB«$nTVi 
•5. 
[0 0 8 1] 

[*js«ai] uyiz:^mm^mmm\z&-^\,^xm.m-t^. 
[0 0 8 2] ^mmi 

k x;u^ > S!SSa^ $ -e-fc^^J-lgi-r S c t J: 
0,^¥J^e^@10. 0Mm,g^<i^0. 3 2 Mm 
©#'J-7-t*-Xi£{l2fi£b7t. ;i«5}t'J-7-b'-Xl 0 

g^mnz^-ru-if-mmmmizxn, gBwo^H 

50 m;«fX<>:LTBIf^5 0^»%JitX^U;i'A5 0^«%d^ 
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^x^;u^-3iS4 0 w J , mm^ i o o Hz^^fr-e 

[0 0 8 3] ^<Dj:z>\zVTmm\^tzii-X&m<D^n 

(Dm-^^m^^titbiz. xmiftm^x^!7 h)i (esca) 
*^?>*«?>^n^o/c it oaijss tx-f - m{4 ©ays 

Sfc. dOiJ^Uv-bf-XO. 0 5g 

Sr*l 0 OmltcSXb, S^iS^ 1 0 :5i-WAHtfc^O* 

[0 0 8 4] ^^ir, r©3j?'j v-k--XS:iKS«*^^ 

iS'^/i. 04{c^t-^iC«!c*ga«> JSg|5tc*ffi;y^7. 
2 0S:ia«-r5?Slfl5}?vi7X2 1 ;i©3j^-:/i7X2 1 
|^tCk*-X^tit*f 5^B2 2 iSr^LT^^^. f-X 20 
<Dm^mm2 2«^-^2 3{Cj:-s)T^l!)^n-5lt«-7 
^-iS^-2 4, c:©H-a::7^-iS^-2 4f^(Ct:-X^tt 
j^f **>>/1-2 5, tH:7-<-^-2 4*>e>SI0ffi^E 
nfcf-XiJDffi:yxi:^?g^TSfc«)©Jg^^2 6, 

[0 0 8 5] ±B2^BS:ffltv yX;l'2 7i}^^iiv7.m 
W.2 0 : 4 5 0 cm2) ±(c t:-X©SS!*^^*t 

spl^l 2 0<@/mm2t^t:sj;-5tcm*bfe<, ^(^3^ 

e.n-r, 3 <HJ!il± 5 6 3 mm2S so 

[0 0 8 6] ±fB:}^UT-t:-X<&ffl^^T« i^Wjc^^^t 
7&^fe^cT^«B^HS^^^^fPfiKLfc. ff$0. 7niin 

«^{t-r >v'::7A-K{txxjsc»jinj3«mK^j^B)cLfc 
Tgal^i)«ffll^5rPfi£LBHl6l^^la^^£Lfc. :;*:tc, ^(D% 

®$5ciiixi2. 'hc\si<D^m\zim\i'xm.§k^7^m^m(r>ii 

[0 0 8 7] i®;*/5XS«^*¥tC|HBLfc«, Btfj4 
o;&ffiT#Uv-k*-X&ti[^&bfc. SiJ(^fc-5 it!co;<? 

57.»S*4^ U ■7-e-X;5^'ffi^^nfc±t2;^f 

\z:l<d%(D^ 160'C-C20^^]bPllftbT^H®X3}?+->^ 
[0 0 8 8] ilCDj;plrL-Tf^fiKb/i*e£S«*^^«rt 



12 

v^m^mm. (*-i7Sa{^^S!TFM-120AFTSy) T-fflSL 
fe^m. ^^y:/fil«9. 98±0. 03Min ©®fflTa5-Dfc. 
[0 0 8 9] ^:<DjK^«^5^^0±T®MffilCii3tv'- 

z(Dnm^<D^mmzit-k<'&,A9i)mtbibnm^-D 
Tzo ^(D^z>izLxi^iiS.brzm^Bm^m^iznm^t^m. 

[0 0 9 0] ^mm 2 

^1 0 Oinl®^aT»itUnj*^'^.. k'-xascoe^cRffis 

^nz>rz:it^m^x. mitmmmi t±< mmizvx 
jj^'j-^-k-x^Maufco t#e>nAc#'j-7-k-x© 

S^1-ck5(c, k--X(7D*?intt*)S»T*ofco ¥*4^^ 

m. n^nrzmmm^m^(D^7fiS,mitmtbxmntzh 

<J>Xib-otz, 
[0 0 9 1 ] mMM3. 
il^UV-k'-Xt LT. 7,^U'>6 OM«%&r/>'kn 

^^i-ss-r-scifciow^nit. i^^i^te^gio. 2 

iira.S^^i^O. 3 5 wm 0#U-7-k'-X^ffll^fc 

[0 0 9 2] »i=.nfe>j^'Jv-k*-X®0/CJt*3J:af 
if-^m{45« 1 {r^To S/c:. «1 lc^TJ;3lc*}S 

(C, ^SfTfeD, ^M^l i:|timfrLTt#e>nfc?Sa« 

(nm.^m.^^ni-<D-\L)v^\ vzfm. 9o±o. oawm ©ibh 

X^-Dfz. 

[0 0 9 3] ^Mgi|4 

D . S¥±§!|4^g 1 0 . 0 wm > SipiiMO. 3 2 
©j}^'jv-k'-X^fPfi!cLfc. C©3J?|J v-k-Xl 0 

ffi7>XtCi:?>i^^^<&9R#fp1B8«Lfc. ^(DX^. A'-f 
::/k-i5'-lCcJ;05}?Uv-e-XSr«e;ifrig«i$-&. 
S/i^*^Tcok*-X(c*t tXl^-fcff J; 5 Lfco 

■TfflOTSti, 1 8 5ninRyf2 5 4nin®M;&«iSfi«® 

[0 0 9 4] coJ:3{rLT#e.nfc:Jt'Jv-k*-X« 
®05ScKcD«^^S:ia'<-5fc«){C. USS^iJ 1 t IWl^tr, O 
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UV-tf-XO. 0 5 gSrTKl 0 OiDHCgAL> jg^iS 

2: 1 o^m*^i-fft^<nyi^mniit:m^ftf^m. « i 
ofc, i^, c:©jKa«*^^©-fe;u=*=^-y7'«9. 90±0. 

[0 0 9 5] ^)^^J5 

1 0 OBlCDgitiiTSSLi^35te)ffia?rfTo;tC:t$r^ti 

^i^mnz^r. mn^^mmt. muz^r^oizM: 

m^<D-t)l^M' yy°m. 93±0. 03wiii OteHTfe-o/t. 

[0 0 9 6] mmm 6 

:}?U-T-tf-XiUT, 7.5"^>6 oaa%2&0fv'tf::i 

m»m-r^:itizj:f)n<itirz. ^¥i^te^^gio. 2 

, ^ip^sMO. 3 5 Mm (D/J^U V-b*-X^fflt>fc 
|g]!ig«S|4t|SI#|{lUT:Jt'jV-tf-X2:«l 

SL-fco »e>nfc#Uv-t:-X©0/CJt. -fe*-^* 

m^(Dt)V^^ <y y«9. 95±0. OSmh ©|gHTa&-:3fc. 

[0 0 9 7] mmm 7 

':^\i=i)i^yi£>^mm&^^itftm^m-r^ct\z^ 30 

0, m^l^iS^SlO. O/xm, ^^PiiMO. 3 2wm 
<Z):itU-7-t'-X<&{^fi!cUfc, dW^J^iJ-T-t'-Xl 0 

?&i 0 omi/min (D^m-vmv. 7 ^ ^) )vm^n':r^) > 

13-^ C (!: cfc 0 T ^ U ;V^^a^SfS§Sff [*l tCa»A 

4 0 M J . iliS^l 0 0Hz©^frT-3 O^PelHgltLit, 
^lOia, A*-1':/U-5'-trJ:i3:4?'J v-k--X«:«6;l-r 
SKi^ii-, MaJi^^TCDtf-Xtc^LTl^-tfTfcns 

[0 0 9 8] c:<Dj;3{cLTt#e.nfc#U v-t*-XcD 
ESCA(C<t-50/CJt*<J;at-{f-^'«{4*«l JC^-r, 
(D^H, «i lc^-rJ:-5{c< 4^'J-7-k'-XS®*^*i?^t; 
$ ^© f-XSffi©ffitt*^-iS S c T 2) c tTi^*:)*^ 
oi'h, ^fc. C:<7)3j?iJ-7-f-X0. 0 5gS:*10 0 
mltrSAb. 0^i-rBl*Ht//S:ISO7Ktiintt4ill 

fz, ^-^i-^mmt. «itc^t-<t^>{c^jf-i?«)0, ^ 
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"wZfm. 98 ±0.03 Mm (D^WVh-ofz. 

[0 0 9 9] mmm8 

mi t±<nmzLx-^-^)-^-\i-x^ms.\.tz, ^<r> 

J: 5 m-Tff e. nfejJ^ ij -7- f-XOESCAtc J; o/ c 
To 

[0 10 0] ^fd, FT-IR X'^i' 

[0 10 1] 'A\Z. f#?>n/i4^iJ-7-t'-XS:fKaS^ 

tt*iiifi«»ii tisi^tcSteLfc. mL=f'^m.mt. «i 

^n^mi-(om^^nn\tm^x^ritz%(Dx$>-orz. 

:L(D^Wnn7riM^(D-\r.)\'^^yZfm. 98±0. 03Mm 

[0 10 2] 1IMgil9 
3j^U v-k'-Xi:LT. 7.^1/>6 OttM^St^vfn 
;U'^>-tf>4 os*%*^e.;^'5ffifiS;ti*5Kffia^;^-&/t 
«^J-iKT-5^<!:lw<tt5. ^s,nfclS¥l£|«i^^gl 0. 2 
/zm>^*P<iMO. 3 5 Mm <^#U V-f-X^ffltifc 
II;^^J8 i^<|B!«lcL.T5j«'Jv-t:-X 

[0 10 3] »e.nfej}^'jv-f-x©o/cit43<j:r; 

■tf-rJ'm^i* S 1 t^To FT-IR X'<i7h;KCJ: 

K>ts)Vif^^'y}Vm(D\f. — C'hm^^ntzo ^Tz, 

U V- t'-X<D*'t'^i-«ffgcoilg?g©^ftfitafii«5i'«!t«(l 

y h-^nxf^^^:itf)mm^nrz. 
[0 10 4] ifeic. mibntzyf^u-7-}i-x^m^mm 
i^m<D^^yxmtvxmmr^rzi!f>. ^omi&i'^m 

^^^mm I tmmizm^vTz. mn^^mmt. «i 

i^, z.(Dm^^^m^<D±}v=^^y:fm. 85±o.o3Atm 
[0 10 5] tt^m 1 

<tf3> sc^i^ns^^si 0. oiim.mmmmo. 32 u 

m C03}^Uv-k*-X^{^fiKtfc:<, c:«):i}^'J-7-f-X(D 
ESCAtC J;-50/CJt*3J: t>'-tf- ttfe «S 1 tC^T ffl D 

x&^Tz, ^fz. mnz^r^o\z. Ti^mnmtmtbx 
^mTitjknmz^A^Amtf)i>n. a^sK^^AT- 

0. 12itim ©^fflTSo/S:. 
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[0 10 7] 

[0S(Dffi*;5;|jiBJ] 

[01] *^Bj«?gfH«*^^^«*!g-r^'i^uv-t*- 
[0 2] ifmM<Dm^^7r^m^^mfS.-t^^-')^-\i.- 
[0 3] *^Bjro?«^B«**^^iifi&i-'55}^u v-h'- 
[01] 



0-e*s, 

[05] *ffi5>7'0»IIX^i7 h;i,T*S, 

[t?^©i5i?g] 
1,11 SiS^Sg 

4, 14 n^yv—^— 

5, 15 A*>K 

6, 16 :^f;^;}^>^ 

8 g^an 
1 0 ^■^-H'-nx 

17 

18 7K^7>y 
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